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l. Cowmparison of lambda sensitive cuitures with lauonda lysogenic
Cudlures as regards their ultraviolet sensiti%ity.

A SuUiiary couaparison way be found in fi.ure lvwhere neariy all
Survival datu obtained has bzen plotted. The data chown was odbtained
Irouw ovservetions of aefated cultures in Fenassay obroth. The cultufeé
were 3-4 Lours old, contained about 109 cells per al, znd had oeen
started frouw previous Penacsay cultures(overnight, unaerated).
wediples ror irradiation were prepared siumgly oy diiuting a portion
oL the aerated culture with either Weigle-Delbrtick(1lu52) buffer or
Salline oucl Liaal one al of sauple conteined vetween 1000-2000 cells.
vuiples of L0 ul volume'mere exposed to ultraviovlet raalation at a
alstence 44 Cu, Froa & stirilamp in sterile petri dishes centared
wedoW the source on & shasing machine. The sauples vere ,2atly agi-
Tatad (Juélne setting =0) during the exposure. sauples (0.8ul) were
rewoved at appropriate intervals and o.1 il plated on Lil3 lactose.
Liliple plate aésay was used tiroughout. The plaies ‘were incuoated
ie=20 toure at 37C before colony counts were made.

Alluougin tuere is some overlap in thebdata, the results in figure
1 sndicete trat iamoda lysogenic cultures are more sensitive o
wilravivlet than  landoda sensitive cultures. A breasdown of soue of
tne data (table 1l.) suggests that there uay be differences cuong tline
Lauibde sensitive cultures in treir ultreviolet sencitivity.however,

in view of thelimitations of single plate assay, this .away 10l de real.
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Cowpalibol OF iie udlreviolel geneitivity of iauinde
Sensilive cudlures witl Lhat of K-1Z

Culiure CraClioli SuPrvVovile wilor 15 second ax_oBure
=1z 0.30 (approx. wewn)
‘ﬂ'l(u/:lj O -(‘i, (/ .(.2

wldud J.62
Wl43c G.ou
Wlob3(w) C.75
Wlald Ceoy 0.40, C.46, 0.43
Wloel(z32) tL il
Wwldo03 C.37

WOLS 0.28

allellcladl lysogenics, prepared frou some of Ticsge Sensilive cudltures
appéal’ in woetl inctances Lo be more ultreviolet cansitive than thir
Lawsda sensitive perents(icbole 2). In addition tiey have ani ullra-
vioiel semsitivity epproxinctely that of K-12.

w08t 0T the early duta obteained on thie cudjzct wae [rom

unserated,overul, bt cultures im oroth. In general, Cucl. cultures

w

appeal’ LOre vericole 1 Lielr esponse thn a=re.ed cuslures. Irney

Lave Lol peen included in tre data presented. 'he erfect of .rowih

T dlidzrent wedde dpolh Ulireviolet sensivivity .wwy ve judged [rom

Ilouf‘e EROIN
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Tabnle 2
fne gilect oI lawode lysuenicity on ultraeviodlet
seusativity '

FUTC OIS SR~ F O N TR U Lorived saaiila ArGlUa L Ll Leadb SwiVIiva i,
sedllolil - RN N i L Lol CaoJliuid
WA ; Ve

Wlgtz(8se) C.31
W183.1. 0.27’ C.(SE’;, Ooé’,l, 002()

wle22 0.37

WO4d8 - Q.28
Wla0Z riot done vet
wlsel not aune yet

Woll 0.28

W1le78 C.50

Wlovod(w) - G783

Wlo72(w) 0.52




2. The LwoIf eiTect

P're induction of ceud lysis oy ultraviolet Bgctivation'"or the
Cai'fleu plicge &S Deen.stuﬁieu in i-1l. iteelf wnd in eeverel oi its
derivatives. bata on k-1lz is snown in figure 2a. Tanliz2 3 1ists the
desivailves studied; 1he eifect Las veen "opserved oy threse criteria,
0y the occurrence oi gross lysie in culturss arfter exposure Lo
radoalion, oy the prijeparation of high titered (}Jif) rhage stocas
ofter

. e s . ,
&y exposung of celle to radiction, and by wmesairs OF sluaultaneous phuge

of radiation.

ﬁﬂ
s
W
[N
-l
Q
o
(0]
m

alid ce.l ageay of suspensions rec=iving gra
vie cecond cutagory is included under the firet sincz toe occurrencs
vl Lil.n titerea pliage preparatione has notl veen found to occusr in

the w«osence ol groes lyeis. the division las peen made €5 as 10
iuCiuue Lhvse cwses whsre lysis loas peen observed ouc was ot Lollowew
Ly phese agsay. in Lhé lasl Cala,ory it wae nol postiole Lo oucerve
oives 1y8ls vecause allute suspe sions ( wooul--0ul celle pest wl)

WELe cupdlouyet. L tre preparalion ol piege lyesatae vest rseculile have
Deel ovlalned vy irreddating soline suepenciom: (10wl corteining
avout 1U¥ cells per ml)for 35 ceconds witr the stlerilaipy al & distancs
04 &l Ci. the saline cusyoneione ware wede frow -~ hour aeraced

¢

Culiures i reuassay orotl .lich hed been.y.eviouely ceeded irow

3 a7
Oveliilgil uliceroted Culiure in the saae mediug. sater irradicuion

vhie Salane Sucpenslons were :iti.r Ziluted . dith oi equivelenl voluas

-

Vi DLV 08 wpedil Canlriiuged anu tie ezcimentad cewle regusgpended
- Y ‘o Fetd . b . 3 4 :

dis DOl 4L Lng Uove Bes @@ Opllulin, Lvele weebwse Cpoperent in
cerulod culture wu-120 uirutes alter irreiiation. Ur2re is cowe
Vardeolado) v, Cul ourze. oul in genzrcl the wotiod neo veen found

I L
tO 6lve y“ude g;eyaiablgus oL LULV L;m)dc rufu vaw r,f il
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Taolie 3
tre LewoIff efrfect in H-12 and its deravotizg- Slwwary

A. Lauodae lysales prepered 1n: (nol neceecarlly o Landl

h=do

S58-1el

will?77

Wil ol

Wwoll

Wwlzzl

W/o0

V&Uldfﬂ;’/ .

Wool .
W/oCtransd.f-12
Willaals rev,
WOCtranegd. V1521
dl7 vgal+rev.

Be ul0oss Lysis obeervead «iter u.v. irraediction(uoot listoc unaer 4)

wol3iransd.-12
Wolltrensd.Z-12

C. oludlieu .y siwuilalgous plagus oena cell count
I=la
N’.L.va /
N.LL (o

Wwlooo



I &ldation Lo thie observaellions in =12 ann its derivativaes,

’
Lhe Lwvdl Cia2ll seB 02en DDselViu dn o Gigloll etral., tloc?.
! . - - -
SUuunaly 0L Lh2ng vubelfVallone wey Do found in fijure 2. all.ougn

Sl eppealc wile Ce8litont Lo ultravioslet when Couperad . 1th -1
i Lfigure za, tho cilferance dig o 2 resolt of culoivation in two
Ailierent wae dla, ;ince I-1c cudtured dn J(U) piuse lacioge fas woout
Lhie saawe cereltivity as o7 (=12 under .o ese conditione i1s also
SLOWN L rlguve Za). aross lrsis ol =267 Aftep irrediation ies oe:zn
ousz2rved dut bigh tittered ctockes of laubde grown in tils hoet hove
L]
oL weel pripared we et, an extrede exaiple ol the variation soue-

Llues cucounlersd in exaalting the ultreviolet censicivity of custures
i&;

o

wak 402U 1N Ure cege of Lo/ cullurefE . hich vies quite _iifsraot
Lfoul i Olhier Cudlures stucied.a comparison of tide cultuse with

vhe viners le snowin in Uigure Z2e. hils culture appeaces o differant

- e peyueny . L . o
Llow Lie Olugre o« ragards wmmesr 00 ce regatin, colonise on wids

LaCudgse LVal £roudd tids cuiture have Deen conleainenza vith o
Large nuaoer of Lrototrog.dic se_regante 1t ds difficust to gz wiy

L%

Luli segregante sroull be more cenciiive then the K2l ¢dlisigrown

<
o]
[
[¢V]
]
.

danilar conditions.

Ihe estaplishmwent oi lzuoda lysogenicity inm otler strains of
Le Cull awllowes uie cgmgafison of thiesa clraing with -1z ws regards
Tne Lwoll eifect. Culture 1luo4d (Ugsl laaoda ly505enic) Las been
plven preiluiilary eXaulliztion For tids effact. he fes;Lts L' E10wN
i [lgUilre «Ce "actlivelion” of tia phaga I otris cuiiure oy ultraviolet
ie elesv pocsinle, and tle sezaeitivity oif ihe culture ie willar to

Thel 0L lyeogenic -1. Llines. This may not ove Lhe case with culture



oot (wy, 28 LMuJQGU} w2iic) ae figure 2d cuggests. =ere it is
capperent tnetl lorger doges of ultraviolet v 1.1l o2 raquired to uroduce
Couperanle awounts of cell wlllirng arnd Sroce lissrstion.
Se vorervalions on oul=r phages Tor the Lwoil erifect

pXewidlnation o K-12 culiures _ysog=nic for othar pli.gss (222,
Leluy W) Lortactivation” ol tiese phages oy ultraviolet Las _iven
legallVe resulis. Tuewe phages apparsnibly contrioute little to Lhe
uslreviolet sensitivity of cells lysogenic for theu (cec lanle 4 for
Sfeslils witi 83z). When strains are aultiply lysogenic, ag Wl700,
wiilelh i1s lysogenic for lambda,%2w, and lo76¢, the lzabda lysogenicity
is apperently not influenced by lysogenicity for the otier pheases.

sl m&uu—& by wY _ ' .
rlagues Lormed vy séegdy lysing cells have alusye oeen found to ==
contain only laubda. Lysates of such multiply lyeogznic culturss
plepared oy the Lwofl tachnigue do show tle prescince ol several phages.
pysatles of L/3¢ Jor exanple, show the presence of phages. iforcaing
' ; \ wm low Autiow ) . .
ti.ree pliaque ty.es when pleged, on & lemoda sens.tive st rein. Plieges
otner lhali Llawvda were indicated 0y Uthe cppearanice o plagues,on
laupde lycogerdc strains. in this instance, the presence of ine ouher
rliages Cun ve explained on the Dasie of tle uuwder ol cedlls involvad
gk -tk ted

iz the preyparation of &, lysate and does mnoit nececsc vy dndicate uvhe

Liverction of wore tran one tygoe of phage Dy & single cell.



lable 4
The efrect of lyso,.cnility ior pha.e 882 on ulitraviolet
gensitivity
FParcutl 3oz sensitive verived sraction eof.cells surviving

sLrclili lvesozuic arzter 1o second 2Xuusure
Wls3l 0.39
N‘-L‘(.ng O . bo

Wlaso - C.ty

Wwleel G .47
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Sa’t e wvbapgts L 202 wiltlhy R=-lo J..:}'b.‘ ves aliln custures oL onm=lod

oo . e . _ o
ciad LO00 3w attzaplt to transduce the metl lonine 1n ecch culture.

.

wlatures of lysates wud caolle on D(O) lallsd to sive any et ronine
inuepenaenlt ceils. an early atteupt to obtain trancduction to iactose
reruentatlion oi“ol» cells was likeswise nagative.

Lie first suggestive svidence was oblalned mith”&?éb and -1z
Lyslaes On puBd lactose. wxXamination of the transduced cells revsaled
Lial Liie transduction wes really for galactocse fermenﬁation &ad thiat
tiiere was provavly no transduction ror lactose at «ll. The trans-
ductive eflect is recdily poserved on k. galactose oy ulxing Llysate
Wilh éeppropriate gel - cells on this mediua. Some of the ooservations
on tie gad - locus are shown in teble 5. sction is shown on both

lenoda sensitive end laaoda lysogsnic cells and has pDeen observed
with «ll galg- cultures excert Wlalw, which is Lpgr and is presuaed
not to adsoro the phuge. Attention is called to the fact that the
aClivity in tiie lysates is destroyed by heating in & boiling water
vatlii.

in order to exauine the possipility of selsction ol preexisting
oolt Cedls dm the large bclleg§/the lys.tes a reconstruction ex-~
perliuent was performed. The data from this experiment is shown in
tavle ©. ln zddition to the tavular data, it was noted that on
plates conmtaining K-1lz lysute that the pepillae were Separated into
two groups. one group, for.ufing lerge papillee apparant by the end
ol the Iirst day of incubation, wae approwiustaly equivalent in
nauvers to the mnuwoer of gal+ cells wdded. The other g roup, suwaller
in peplillary size and eppearing on the second day of incubation, was

SRy e NN
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Table o
oowe observations on ithe transduction of the zad,-
locus
cuivure wl reated wl ¥-12 no. of pXaaination of pm
k-12 iysate™* lveat&@*¥pa illaex*** papillae _
Wl73c(a)* - 0 38
12
0.05 153 none wmade
0.10 302
0.20 620
(0) 0.10 - 29 -
- 0.10 425 34/34 lac-
wicez 0.d0 - A%} -
- 0.10 311 45/451ac=-, ng on D(O)
woll 0.10 - 47 18/14 lac~-, g on D(O)
- 0.10 3v4 25/251lac~-, ng on U(0)
woHlZ 0.10 - 4
- 0.10 2112 none made
Wis2l 0.10 - 30 10/10lac-,xyl-, ng on D(0)
__ - 0.10 581 58/581ze=,xyl=y iy on D(0)
Widly - - 0
0.10 - -0 none made oL course
~ 0.10 0
* excepl in the case of W1l736(&), experieunts were perforued
using o.lo wl of 10X(saline) cells, 3-« Lhours aerated in
Penassay. In W1l73¢(a) C.10 ml of overni ht unaerated cuditure
was used as cell source
** heated in a boiling water bath for 15 winutes. lo phaque
foruing }8moda present.
**x 2-3 x 10 iampda particles per al
* ¥ %k %

L7co(a) after 3 days, 1821 cfter ovdays, the reuasinder aiter
c _days. incubation at 37C




m.
Table 6 .

geconstruction Experiment

Ho. papillae
after 2 Adays

Totals

pxpected spont.papdllae
(frowm previous expts.)

10. galr cells added to
c. 10Y gal- cells
plated

Total pal+ cells
(expected plus added) expected

lotal palt observed
pXpected pius added plus
v.dilul heated K-12
lysate

wxpected plus adaed plus
9.05ul K-12 iysate

expected plus adaed plus
Ue.lOul E-12 lysate

12-38

71

111

2l7

85-109
108

111




1z.

apparently tlhie resulis of\lysate action. ‘he gal+ cellic adied iu
tinis experiment lailed to give evidence of inhioition by the large
sadl= populution.

1t was of interest in connection witl an explenetion owsed on
a selective gbenomenon}nékﬁ to exeuine.the ability of lysates from
sal negeative cultures ITor their «opiiity to produce the effect.
Lycates were prepared of cultures of W81l and Wls21l, poth aalé-, and
tie auility o these lysates lo cause the effect exadinéd.nesults
are showil in taole 7.

Table 7
+he effect of gal- lvesies

Cuiture* heated [-12 [-12 N81l1l wi8Z1l No. pap. bxauination of
lysates®* lysate®** lys. lys. 2 days papiliae
* KK Ak KKK
Wwl73c 0.10 - - - 1z 5/51lac~, ng D(0)
- 0.10 - - 276 47/471ac-, 1ng D(O)
- - .16 - 7 -
- - - 0.10 13 -
Wold 0.10 - - - 47 gee buble 5
- 0.1C - - 394 " "
- - .10 - a0 -
- - - 0.10 51 -
wiszi C.10Q - - - 20 see tanle 5
- 0.10 - - 581 " 2
- - .10 - 30 -

¥ c. 109 cells pleted, froua 10X conc., werated culture
** gg in prigigus caces with heated lanpde

*** 2~5 x LO—-Y laupda particles per al
¥kxk | ,7 x lOlU u 1 THET
**F¥x% ], U x lOlO n n " "

Frouw the data it wppears thatl lycates of galg- cultures pave
iitiie or no activity, with tie possivple exceptlion of Wall lysate
on wiloel ceils. ppontaneous reversion of qaly- restores(partially?)
The avility of tiie lysctes to cause papillation in galy- cuitures
not the suurce of tle reversion. This lettsr polnt requires con-

firuation. see tuble 8.
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Taole 8
Aaction of lvsatecofa@al.-~ reversion

—— it

Cuitured beated r-12 K-12  W8llgals® lio. of paplllae
lysate lysate 1lysate after 2 days
* ¥ * % Xk XK

w173 0.L10 -

1

1

O

. }
I..._A

O
[l
DO
[l el Y

wold 0.10 - - 29
- - 0.10 ol

* ¢, 10Y cells Iromn a 10X conc. aercted culture
** &g 1l yrev1ous cases
%X g-3 x 107 P ladode per al
*¥xxx 4,0 X lO'L " woou
From tlie foact thet suly= cultures chow the effect, provided that
Lhey ao not contein tie Lkgr locus, it wa)y 0= inrerred that the

cilect 1o medicted via loamdbda. The wssociation of lyséte activity

Wili dlawvaa 1s perhaps strengtrened by the obe-rvation trat riltrates

<

of tue cudture wed.um of Wlalh @lso show no activity. bee tanle w.

fapla ©
action of . 14&o culture filtrate

Cuditure Lsetad -1c K-1z W1485 lio. of papillce
: lyscie lgsate  filtrate after two days
N-Liab C olO L had 12

The activity of F-1Z lysates is reuoved by exposure to eifther

Weldl or Wl73¢ cells for 15 winutes at 37C {see tadle 10).

Table 10 ysete ) o N
meuwoval of ﬂéﬁi:s‘g autivity with heli and Wi/ce cedils

alagnt 150. of pepillas cfter o deys
Ce i@“ Cc'Ls SUSPe 17l Leocwid n=lo L o1l Lilie
Lysate 13 wilie, caniro_ed, 1ubusk. in
Lo ok Lrobhe ~-0.1 L pioted D4l WL
o * . o! ¥ -,
e UYLl ilE LuBpe A4 BesDinol cuov o phtd Lo 2Z
¥ CLuivatrell 10sa 014 calls ** usual no. pag. Wil fcalt. 1ys  5C-8o
PESS it 1" 1" " 1"t 1 10=-58
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1lie results thus lar Lave beer concerned +ith a.facts w.on
oedy~ locus. lu addition, & siailar elffect has oneen obsarvad in
Cutiure witi the Qall- locus¢tanvle\ll)

Laole 11
action of Z-1l- lvcate on ithe pgalj- locus

Cuwxouire hewtea L-1lz =12 L0« O paplillae
N Lvsate lysate aciterr 2 daays
-i/QU u.lO - O

- O . .LO C\‘

procedure «nd lysates as used iu previous expis.

The sal_=- .ocue of WoOz which origine.ly did not siow tie
ellect ol lysate action vecwuse ol the presence of the Lpzr hias
vean found to be transductible when the two loci arse ssporated ( 1&ww
@ cross with 1l655).

With tlhe avallaoility of ceveral different _«l- loci it wes

Or ditorest L0 eXeodne e eifect oi lycotes ol Lre geveral gul-
cudtures upon oue wiwther{table 12)
laole 1z
action ol al- 1l)saies
Cuilure & Lygates of ® 4O of parliidac
K—LH;chtquﬁ—L' ;ij Sz @vOa 1493 (sdlt.) cilul o LlVE
Wi oU UeaO - - - - - =
- C.lo - - - - D4l
- - C.l0 & - - e
- - - 0.20 - - Sl
- - - - 0.10 - 17e
- - - - - G.10 <
WoLd (a) C.10 - - - - -
- 0+10 - - - -
- - - - 0.i -
(o) CedC - - - - -
- C.LC - - - -
- - Jedl = - -
wold Colty - - - - -
- o.1c - - - - (poor olete)
- - - - C.l0 - 2

Proceduve ol preduavs ey'h-

Q) v floan fromivy (aulds precent @ a0 Almd ’
@ 2-3x 10" A /W‘J‘ @ Y ’la,.lw \tn‘\’w"uﬁ-
@ 7w A/ we (mbba g restnd
@ torxa® i we
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liv _enerar Lie resulte 1rdicatz goan

Cudloul’'@db 01 gead= CULTUres we

aifferent .el- locus Crou the donor(

<o

- P c Ny - T e gty R N o
AT ik Dzeir sSLOoWD Thiat c)al&—

lycatas

RS S = - 5 -, Bd i
wCeoivity obf lysulze of gol-

tie r=z (,lh)lr;‘--b clullure 18 &

!

Lysate custursz). Previously

Ve no cctivivy upon: gal, -

Cculis. Sluliariy, goli- lyeate Tas mno wciivity off gel - culiurss.
wee tavde 1.
Twole L2
action of ,.lij~ lvsate 01 gali-
Cuiture Seated E-1. V-12 W50 of papillae

1y
¥

cale l]uabe lxreate eiter 2 des
Vi'doU w10 - 2
- O.lO - 405
- 2

.10

~nd
ioirre

plocedure
COILT . L1i8

I J_'\’iabeu
then Z.4 x 10
of =12 iyeate is

Ite wetivity

Vieoicl rodiction (tewo.e l14).
Febie 14

¢t of uitraviolet
=12 te

afl

e

[¢3]

Vo

24

8 F;QJAOQSLJ, w050

lﬁ'ﬁat%
0 le.bde particles per

I aile

incroaged LY eXpobule

P L O R
ECLIVILY

[}

of

LoV Lose din

L2Conas

TO willa-

0
oG
120

12¢
DK E

** gporntaneous paplilae this =xpt.
*¥¥ surviving fraction of lawdla

LOSE, =ei 10™

toe efdect oF ultravio

usaadl Spor Laneous 12-38

118

Liter tihds

lat ig non-spsciiic or

nol wniown, or wnotlier Llue incescsed lysale elisct 1e caused DY
Lorieclon ol peronddzes in the broth portion of the lysale is aled
OV sn0wN. Fortion of the lycatz esxposed to ultreviolat for ozl

£2C0 dB app2ar U0 have no activity in altering the 2t doad b
X - e - I, SRR - - o~ §
w2l of 5E-lel and W21ll, tre lac- claracter of 112 gudhhl73b ?“+

1ot is
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AGd1Tional infomiction «vielable sines the dniticl proparation
oL Lils report.

L. Lendliy trensducicle cu.tures Lpzr Dy szlection of laabda-2
resistant destroys transducioiiity. Zelisved previously «ind anown
spechfilcardy Jor will-wla.b. Low demonstrated for W750 and w173,

ce wltaoliity of tle transduced cells- Jor the @mosl pert wiistuole,
1N eowe instences Seplegutin, 4 o (ol- cells alfter 2 silryglie
colony isolations. nppears to pe dependent upgon the perticu.ar gal-
locus.

Se ualg- is &lso transducible. ‘his hanes all gal-loci treng-
L ] , , , . .. . fvee ot
ducible except gauls~ which hac not neen isolated yel M COmwmeni:
e Llhe LEZB LuCUS.

44 wlvaeal, ~LpT is apparently transduciole for gulactoss
{feruwentation, soms of the transduced}e;ls are unstuole, nons wppearsd
1y 8Ugeull Lor lawubida

5. Transduced celils are crosswavie with other st:ains(;alé—).
Lie gzat protoirophe froa the crosse are also unsuvapie.

Le Attewyts «t transducing a lanbda sensitive culture with
irrcGicted lawode and ootaining a non-lyeogenic transduced call way

Lavz

w

ucectiudl in one instance.
Fe A 1- mutant of Wlo73 has been isolated which is not

sa
trancduciole.



